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(54) An improved vial connector assembly for a medicament container 



(57) A connector assembly (10) provided for effi- 
cient flow of liquid into and/or out of a vial, such as a vial 
(12) containing a lyophliized drug. The connector 
assembly features a collar (30) mountable to the rim of 
the vial in a locked position and thereafter removable by 
an end-user when disposal of the device Is desired. A 
protective cap (50) mountable over the collar includes a 
annulus-type ring (61) at its proximal end which mounts 
over locking structure associated with the collar. The 
ring Is secured to the protective cap via one or more 
user-severable connections. As the cap is urged proxi- 
malty, the ring places the collar in the locked position 
with the vial rim, exerting an inwardly-directed force 
onto the locking structure to secure the collar to the vial 
rim. The cap (50) can be separated from the ring (61) at 
its user-servable connections, and the device used in its 
ordinary matter. When disposal is desired, the ring may 
be urged proximally out of engagement with the bcking 
structure of the collar. The collar (30) may thereafter be 
removed from the vial to facilitate separate disposal of 
those components. 



FIG- 5 
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Description 

BACKGROUND OF THE INVENTION 

1. Field of the invention. The subject invention 
relates to a connector assembly for a vial, and more par- 
ticularly, to a connector assembly for a vial which can be 
safely removed from the vial after use to facilitate the 
disposal of the various components. 

2. Description of the Prior Art. Many drugs are 
presented in dry form to achieve a longer shelf life. 
These drugs are reconstituted by a suitable solvent into 
liquid form for delivery to a patient One type of dry drug 
is a lyophilized drug. 

In the art, there are a number of ways to store dry 
drugs such as lyophilized drugs in a form conducive to 
reconstitution and delivery. Some of these products are 
exemplified, for example, by the MONOVIAL®-brand 
pref lllable drug delivery devices manufactured and sold 
by Becton Dickinson Pharmaceutical Systems of Le 
Pont de Claix, Franca Such systems are further exem- 
plified, for instance, in US. Patent No. 5.358,501, 
issued to Gabriel Meyer on October 25, 1994. While 
there are variations of such systems, in general, they 
feature vials made of glass or suitable plastic materials. 
In which a selected dose of a lyophilized drug may be 
stored. The vial is generally sealed to prevent deteriora- 
tion or contamination of the drug. The dry drug may be 
reconstituted with a liquid solvent shortly prior to use. 
and the now reconstituted drug solution may be admin- 
istered to a patient. 

Various components are employed with the pref flla- 
ble drug-delivery systems described above. For 
instance, the vials are typically provided with a vial con- 
nector assembly to enable attachment' of the vial to a 
source of soWent to reconstitute the dry drug. The same 
vial connector is also normally used to attach the vial to 
an intravenous fitting to deliver the reconstituted drug to 
a patient. Vial connectors such as used with the pref illa- 
ble drug delivery systems described above typically 
include cne or more components necessary for the 
function of the systenr For Instance, one or more rubber 
stopper or membrane components are provided to seal 
the vial until such time as access to the drug, in its dry 
or liquid form, is desired. A fluid transfer device, such as 
a needle or spike» is also provided, both to provide 
means for introducing solvent into the vial and for deliv- 
ering the reconstituted drug out of the vial. Generally, a 
collar component is provided adjacent the rim of the vial 
to secure the various parts, such as the fluid transfer 
device and the sealing components, associated with the 
vial connector. 

Depending on the configuration of the prefillable 
drug-delivery system, the system might be adivated lay 
moving the collar relative to the vial rim. wherein the 
fluid transfer device and sealing components are fixed 
relative to the collar, or by moving the fluid transfer 
device and sealing components relative to the vial. 



wherein the collar is fixed relative to the vial rim movable 
manner relative to the collar. Accordingly, depencfing on 
the configuration, the system can be activated either by 
causing motion between tiie collar and the rim. or by 

5 causing nKStion between the fluid transfer device and/or 
sealing components relative to tiie collar. 

One aspect of tiie aforementioned systems is that 
subsequent to use, the various components, such as 
the fluid transfer device, sealing components, and the 

10 collar itself remain fixed to the vial. Here, once the drug 
has been delivered to the patient, the entire system is 
disposed of whole in a sterile manner. Owing to the dif- 
ferent materials used for the various components, ben- 
efits m^ be realized in configuring a system wherein 

IS tiie components can be separated from one another in 
a safe manner to facilitate disposal. For instance, cer- 
tain governmental regulations or accepted practices 
may encourage disposing of the vial, which contained 
ttie drug in its dry and reconstituted forms, separately 

20 from the transfer assembly. 

SUMMARY OF THE INVENTION 

The subject invention is directed to a connector 

25 assembly for use witfi a vial. The vial includes a bottom 
wall and an upstanding side wall. A shoulder extends 
inwardly from the top end of tiie side wall and a tubular 
neck extends upwardly from the shoulder to an open 
top. An annular rim may extend around portions of tiie 

30 neck that define tfie open top. Portions of ttie vial 
between the tubular neck and the bottom wall define an 
encfosure in which a lyophilized drug or a drug solution 
may be stored. 

A novel aspect of the connector assembly in 

S5 accordance with the present invention is that it Is mount- 
able to tiie neck of the vial in a manner such tiiat it may 
be safely removed by a practitioner, such that the con- 
nector assembly may be disposed of separately from 
ttie vial. The connector assembly can be employed with 

40 various fluid t-ansfer devices, such as a needle, a spike 
or a luer. as means for introducing solvent into the vial 
and for delivering a reconstituted drug out of the vial. 
Various stoppers and membrane conrponents may be 
provided in conjunction witii the connector assembly to 

45 seal tiie vial until such time as access to the drug, in its 
dry or liquid form, is desired. 

The connector assembly includes a collar mounta- 
ble to the rim of the vial neck. The collar includes a prox- 
imal end. a distal end, and a sidewall ttierebetween. A 

50 plurality of deflectable latches are provkled adjacent tiie 
proximal end of the collar. The plurality of deflectable 
latches each include locking means deflectable about a 
side portion of the rim for secure engagement with tiie 
underside of the rim In one configuration, the locking 

55 means can be formed as a proximally facing. Inwardly 
canted locking surface provided adjacent tiie proximal 
end of each of tiie deflectable latches. 

The connector assembly includes a protective cap 
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mountabie about the sidewall portion of the collar which 
cooperates with the collar to secure the connector 
assemt)ly to the vial rim. The protective cap features an 
open proximal end. a closed distal end, and a shield 
wall formed therebetween. A ring is provided adjacent 5 
the open proximal end of the protective cap. The ring 
features an annutus-section with an interior surface 
cooperable with structure associated with the deflecta- 
ble latches and Is connected to the proximal end of the 
protective cap by one or more user-severable connec- w 
tions. In one embodiment, the user>severable connec- 
tions are formed as one or more frangible sections 
formed between the proxmal end of the cap and a distal 
end end of the ring. The ring may include a rib element 
formed at a proximal end thereof. The rib element may 15 
cooperate with structure provided on the deflectable 
latches to prevent further distal movement of the ring 
after the collar is urged into a locked position with the 
vial rim. The interior surface of the annular section may 
define a diameter equal to, or slightiy less than, a diam- 20 
eter defined by a diametrically opposed pair of deflecta- 
ble latches, such that tiie annulus section will apply an 
inwardly-directed holding force onto the deflectable 
latches. The inwardly directed force will retain the collar 
in a locked position respective of the vial rim. 2s 

The device may be supplied to a pharmaceutical 
manufacturer in a manner to enable processing and fill- 
ing of the vial witfi a desired drug. After the drug is filled 
into the vial, the collar can be iockingly secured to the 
vial rim for shipment to an end user. The collar, together 30 
with the fluid transfer device and the various sealing 
stoppers and/or membranes associated with the con- 
nector assent)ly, are positioned in a manner to seal the 
open top of the vial. The protective cap is then mounted 
about the sidewall portion of tiie collar. If provided, ste- 35 
rility ribs provided on an interior portion of the cap coop- 
erate with tiie sidewall of tiie collar to provide added 
sealing security for the drug retained wittiln ttie vial as 
well as for the various components associated witii the 
connector assembly. 40 

Continued proximal motion of the cap relative to the 
collar will cause the annulus section to engage the 
deflectable latches, such that cap and collar are both 
moved proximally relative to the rim. The action of tiie 
protective cap against tiie collar and, in particular. 45 
engagement forces exerted between tfie annulus sec- 
tion of the ring and the deflectable latches of the collar, 
causes the deflectable latches, and particulariy the lock- 
ing means associated therewith, to move into secure 
engagement with an underside portion of the rim. The so 
annulus section proceeds proximally relative to the col- 
lar, such that the interior surfece of the annulus-section 
is disposed in covering relationship witfi ttie deflectable 
latches of tiie collar. The rib element provided at the 
proximal end of the ring retains the ring in f ixed position 55 
relative to the deflectable latches in a manner such that 
the ring cannot be further removed in a distal direction. 
Accordingly, inwardly directed forces are exerted by tiie 



annulus-section onto the deflectable latches, to hokl tiie 
collar in locked position relative to the rim. The device 
may thus be shipped to an end-user. 

The device may be activated by an end-user by first 
removing the protective cap from the ring by disrupting 
tiie user-severable connections. The fluid transfer 
device and^or sealing stoppers or membranes provided 
with the connector assembly can be activated in accord- 
ance witti ttieir function, and the dry drug held in the vial 
reconstituted and delivered. After the drug has been 
delivered, the ring may be displaced proximally relative 
to the collar to free the deflectable latches from engage- 
ment with the interior surface of the annulus section. A 
force may thereafter be applied to the collar to cause tiie 
latches to deflect distally about the side section of the 
rim to remove tiie collar from the vial. The vial and con- 
nector assembly may thus be disposed of separately in 
accordance witii applicable governmental regulations or 
industry practices. 

BRIEF PgSCPIP HQN QF THE DRAWINgS 

Rg. 1 is an exploded view of one embodiment of a 
vial connector assembly in accordance with the present 
invention. 

Rg. 2 Is a cross-sectional view of the collar taken 
along line 2-2of Rg. 1. 

Rg. 3 is another aoss-sectional view of the collar, 
taken along line 3-3 of Fig. 1 . 

Rg. 4 Is a cross-sectional view of tiie cap, taken 
along line 4-4inRg. 1. 

Rg. 5 Is a perspective view illustrating tiie cap 
engaged with collar, for instance, when the vial and con- 
nector assembly are shipped to a pharmaceutical man- 
ufacturer for processing. 

Rg. 6 Is a partial cross-sectional view of the cap 
engaged witii tiie collar taken along line 6-6 of Rg. 5. 

Rg. 7 is a perspective view illustrating the cap 
engaged with the collar, for instance, after a drug has 
been processd by a pharmaceutical manufacturer. 

Rg. 8 is a partial cross-sectional view of the cap 
engaged with the collar taken afong line 8-8 of Fig. 7. 

Rg. & is a cross-sectional view of the cap engaged 
with tiie collar as taken along line 9-9 of Fig. 7. 

Rg. 10 is an exploded view illustrating a user sepa- 
rating tiie user-severable connections between the cap 
and the ring in preparatfon of using the devica 

Rg. 1 1 illusti'ates, in perspective view, activation of 
the fluid transfer device assodated with the vial connec- 
tor in preparation of a reoonstituttng a dry drug held 
within the vial. 

Rg. 12 illustrates, in cross-section, a reconstitution 
operation. 

Rg. 13 illustrates, in cross-section, moving the 
annulus ring in a proximal direction away from engage- 
ment witii tiie collar in preparation of removing the vial 
connector from the vial. 

Rg. 1 4 is an exploded view illustrating removing the 
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vial connector from the vial. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

A connector assembly in accordance with the sub- 
ject invention is identified generally by the numeral 10 in 
Fig. 1 . The connector assembly 1 0 is used with a vial 1 2 
having a bottom wall 14, a cylindrical side wall 16 
extending upwardly from bottom wall 14. a shoulder 18 
extending inwardly and upwardly from the end of cylin- 
drical side wall 16 remote from bottom wall 14, and a 
cylindrical neck 20 of inside diameter "a" extending 
upwardly from shoulder 18. Neck 20 terminates at an 
open top 22. Top 22 is characterized by an annular rim 
24 projecting outwardly thereabout. Annular rim 24 is 
characterized by a side portion 24a and an underside 
portion 24b. 

Vial 12 is provided with a lyophilized drug 26 stored 
therein. Connector assembly 10 functions to safely seal 
lyophilized drug 26 in vial 12 and to permit a solvent to 
be added to vial 12 for mixing with lyophilized drug 26 
and forming a drug solution. Connector assemtsly 10 
further enables delivery of the drug solution to an IV set 
for administration to a patient 

For purposes of Illustration but not of limitation, con- 
nector assembly 10 in accordance with the subject 
invention is illustrated with various ancillary compo- 
nents not limiting the scope of applicability of the inven- 
tion described and claimed herein. For example, 
connector assennbly 10 as descnl>ed herein is shown 
with a fluid transfer device 100 configured as a conven- 
tional spike. It will be evident to the skilled artisan that 
other fluid transfer devices, such as luer fittings, pointed 
needle cannulae, or the like may be employed with the 
connector assembly 10 of the present invention 
described herein. Fluid transfer device 100 may include 
structure 106 serving to retain various vial sealing com- 
ponents. Here, there Is illustrated a stopper 102 which 
serves to seal vial neck 20. Also illustrated is a second- 
ary seal 104 that may be disposed about fluid transfer 
device 100. It will be explicitly understood by the skilled 
artisan that other vial sealing devices may be used. Fur- 
thermore, there is shown a retractable shield 108 ena- 
bling the fluid access device to be shielded so as to 
prevent inadvertent touch contact with fluid transfer 
device 100. It will be explicitly understood by the skilled 
artisan that other shielding devices may be employed 
with the connector assembly 10 as herein described. 
For instance, the shielding devices described in United 
States Patent No. 5.358.501 may be used with equal 
effect with the connector assembly described and 
claimed herein. 

Turning now to explanation of connector assembly 
10. there is provided a generally annular collar 30. As 
shown most clearly in Figs. 1-3, collar 30 has opposed 
proodmal and distal ends 32 and 34, respectively. Pioxi- 
mal end 32 of collar 30 is defined a plurality of 



deflectable latches 36 dimensioned to retain collar 30 in 
a locked position respective of annular rim 24, as welt as 
to permit an end user to safely remove collar 30 from the 
rim when it is desired to dispose of the connector 

5 assembly separately from the vial. Portions of collar 30 
between proximal and distal ends 32 and 34 define a 
sidewall 33. Within sidewall 33 there may be provkfed 
radially inwardly extending annular ledge 38 having an 
inskie diameter approximately equal to the Inskje diam- 

10 eter "a" of neck 20 off the vial 12. Ledge 38 may be pro- 
vkfed for mounting fluid transfer components utilizable 
with the connector assembly of the present invention. 

Deflectable latches 36 each include a proximally 
facing, outwardly-canted surface 35 and a distally fac- 

IS ing. inwardly canted bcking surfece 37. Outwardly- 
canted surface 35 facilitates proximal movement of col- 
lar 30 over rim 24 for movement of the connector 
assembly into locked position with the rim. Locking sur- 
face 37 is configured on each of deflectable latches 36 

20 for securely engaging underskJe portion 24b of the rim 
when collar 30 is locked to the rim. Deflectable latches 
36 each feature an engagement surface 38 disposed on 
an exterior portion of the latches. Engagement surface 
38 can be formed as an outside portbn of latches 36 in 

25 a manner so as to be raised from the plane defined by 
sidewall 33 of the collar. As seen in Figure 3, a diamet- 
rically opposed pair of engagement surfaces 38 define a 
diameter "X*. As illustrated, latches 36 are preferably 
formed such that they cant slightly outwardly from a 

30 central axis 7 running through collsu- 30 before the col- 
lar is locked to the rim. A proximal end of engagement 
surface 38 terminates before proximal end 32 of the col- 
lar to define a notch 40. 

A removat)le safety cap 50 is provided for use with 

35 connector assembly 10. Remov^e safety cap 50 
includes an open proximal end 52, a ctosed distal end 
54, and a shield wall 56 formed therebetween. Cap 50 
is configured to fit over the various components, such as 
the fluid transfer device or safety shiekJ, provided for 

40 use with the connector assembly 10. Cap 50 may fea- 
ture enlarged skirt portion 58 adjacent proximal end 52. 
Skirt portion 58 may feature one or more sealing ribs 60 
which come into contact with sdewall 33 of collar 30 
when cap 50 is placed thereover to enhance sterility 

45 maintenance of the various components, such as the 
fluid transfer device, located within shieki wall 56. Seal- 
ing n*b6 60 can be configured from various visco-elastic 
materials, such as rubber products, silicone products, or 
the like, to enhance the sterility-maintaining characteris- 

50 tics of cap 50. If seating ribs 60 are formed from the 
same material forming cap 50. it will appreciated that 
various elastic materials can be applied to skiewali 33 to 
cooperate with the sealing ribs to enhance sealing per- 
formance between the sealing ribs and the skJewall of 

55 the collar. 

A ring 61 is provkied adjacent proximal end 52 of 
protective cap 50. Ring 61 includes an annulus section 
62 having an interior surface 68. Interior surface 68 
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defines a diameter "Y" at least equal to, if not slightly 
less than, diameter "X" defined between a diametrically 
opposed pair of engagement surfaces 38. Ring 61 is 
affixed to proximal end 52 of the cap t)y one or more 
user-sevembte connections 66. As principally disclosed 
herein, user-severable connections 66 can be formed 
as one or more frangible connections between the ring 
and the protective cap. The frangible connections can 
be formed as thinned sections of material linking the 
ring and the cap. However, it will be evident to the skilled 
artisan that other user-severable connectk)ns, such as 
threaded connections, can also be employed. A locking 
rib 70 is formed adjacent an open proximal end 64 asso- 
ciated with ring 61. A groove 71 disposed on interior 
surface 68 intermediate severable connections 66 and 
proximal end 64 can also be provided. 

Operation of the connector assembly 10 in conjunc- 
tion with its various stages shall now be desaibed, mak- 
ing reference to Figs. 5-14. 

Figs. 5 and 6 are illustrative of vial connector 
assembly 10 as it might be shipped to a pharmaceutical 
manufacturer for processing and filling with a given drug 
26. For instance, the device may be shipped such that 
collar 30 is disposed with respect to vial rim 24 in a 
removable manner. Locking surface 37 rests somewhat 
adjacent side portion 24a of the vial rim, without being 
placed into secure engagement with underskie portion 
24b of the vial rim. The various sealing components 
102. 104 associated with fluid transfer device 100 can 
be engaged within vial neck 20 (not shown). Cap 50 is 
placed over collar 30 in a manner such that interk)r sur- 
face 68 of annulus 61 rests over a portk>n of side wall 33 
located drstally of engaging surfece 38. It will be seen 
that deflectable latches 36 are canted in an outward 
manner away from central axis "Z" of collar 30. Sealing 
ribs 60 of the protective cap are disposed for engage- 
ment with skfewall 33 of the collar as prevbusly 
described. The pharmaceutical manufacturer can 
remove the cap and collar distally away from the vial rim 
in order to process and othenwisefill a drug in vial 12. 

After drug 26 has been filled and othenvise proc- 
essed within the vial, the pharmaceutk:al manufacturer 
can secure vial connector 10 to the vial rim, as seen in 
Figs. 7-9. Collar 30 and cap 50 are first returned to the 
positions illustrated in Figs. 5 and 6. Thereafter, either 
by applying a proximally directed force onto protective 
cap 50. or by applying a distal ly-directed force onto vial 
12, collar 30 and protective cap 50 are urged proximally 
respective of rim 24. Aided by canted surfaces 35, collar 
10 is urged proximally of vial rim 24b such that locking 
surfaces 37 are urged against underside portion 24b of 
the vial rim. Collar 30 is thus placed in locked positk)n 
respective of rim 24. and further proximal movement of 
the collar is arrested. Cap 50 continues to move proxi- 
mally respective of the collar. Ring 61 , together with pro- 
tective cap 50. is urged proximally along sidewall 33 of 
the collar, with interior surface 68 of annulus 62 thrust 
into covering relationship with engaging surface 38 of 



the deflectable latches 36. Locking rib 70 is positioned 
into notch 40 k>cated at the proximal edge of engaging 
surtece 38. The dimensions of the cap and collar can be 
configured such that when locking rib 70 is engaged 

5 with notch 40. proximal end 34 of the collar rests against 
an inner shoukier 120 of the cap, preventing further 
proximal movement of the cap vis-^-vis the collar. 
Owing to the smaller diameter "V of annulus 62 vis-^- 
vis diameter "X** presented by diametrically opposed 

10 engaging surfaces 38, annulus 62 exerts an inwardly 
directed force upon the latches. The effect is to lockingly 
secure the latches to the vial rim via the secure engage- 
ment t>etween underside portion 24b of the vial rim and 
engagement surface 37 of the deflectable latches. The 

IS various components can be configured such that when 
collar 30 and protective cap 50 are locked to the vial rim. 
the various sealing elements such as stopper 102 and 
secondary seal 104 (not shown) remain disposed in the 
vial neck in a ready-to activate state. Accordingly, vial 10 

20 remains in a sterile, ready-to-use state. 

In oifder to reconstitute dry drug 26 hekJ in vial 12. 
tiie end-user must sever the user-severable connec- 
tions 66 existing between proximal end 52 of the protec- 
tive cap and ring 61 . As illustrated in Fig. 10, a user, by 

25 applying digital pressure to ring 61, may eitiier twist or 
axially pull cap 50 away from the ring in order to sever 
connections 66. Protective cap 50 is simply lifted away 
from ring 61, exposing the fluid transfer device and 
associated conponents. Ring 61 , by virtue of locking rib 

30 70, remains in secure engagement with latches 36. It 
will be appreciated by the skilled artisan that any disrup- 
tions or breaks in user-severable connections 66 can be 
employed as tamper-evident means for the user, assur- 
ing Integrity of drug 26 held therein. 

35 Rgs. 1 1 and 12 illustrate activation of fluid transfer 
device 100 and associated components in preparation 
of reconstituting drug 26 held within vial 12. For exam- 
ple, protective shieW 108 can be tiirust proximally, caus- 
ing proximal motion of secondary seal 104 and stopper 

40 1 02 towards the interior of vial 1 2. The effect is to open 
fluid path 150 between fluid transfer device 100 and the 
interior of vial 12. enabling flukJ passage to and from a 
source of solvent "S". The skilled artisan will appreciate 
tiie mechanisms by which such fluid transfer devices 

45 can be enployed with the vial connector of the present 
assembly, for instance, by making reference to U.S. Pat- 
ent 5,358.501. whose disclosure Is Incorporated by 
reference herein. 

Assuming now tiiat drug 26 held within the vial has 

50 been reconstituted and a desired quantity delivered to a 
patient, a user will be desirous of disposing of the 
devk:e. partk:ularly vial 12 and vial connector assenrdaly 
10. in a safe and judicious manner. If desired, the end- 
user may disconnect vial connector assembly 10 from 

55 vial 12. enabling botii to be disposed of separately 
Refenring to Figs. 13 and 14. in preparation of safe dis- 
posal, a user m^ wish to re-engage any safety imple- 
ments provkJed, such as safety shield 108. so as to 
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protect the user from inadvertent touch contact with 
fluid transfer device 100. For example, in the device dis- 
closed by U.S. Patent No. 5.358.501 » a needle guard is 
inherently part of the design. Securely gripping a por- 
tion of collar 30 with one hand, a user urges a proximally 
directed force onto ring 61 , Ring 61 is caused to slide 
proximally away from latches 36. such that the ring will 
remain freely disposed about neck 20 of the viat. In the 
absence of an inwardly directed force between interior 
surface 68 of the annulus and engagement surface 38 
of the latches, a user may simply exert a proximally- 
directed force upon collar 30 to remove same from vial 
necl< 24. Deflectable latches 36, assisted by the inward 
canting of locking surfaces 37, will slide from engage- 
ment with underside portion 24b of the vial rim and 
around side portion 24a of the vial rim, permitting 
removal of collar 30. Vial connector assembly 10. inclu- 
sive of fluid transfer device 100 and the seating compo- 
nents such as rubber stopper 102. are removed from 
vial 12. Fluid transfer device 100 is safely sheathed by 
any safety apparatus such as shield 108. Vial 12 may 
now be separately disposed of from vial connector 1 0 in 
any manner conforming to governmental regulattons or 
industry practice standards. 

The various components can be constructed from 
materials standard in the art. For example, collar 30, 
cap 50. ring 61 or any of their sub-components can be 
injection-molded from conventional thermoplastics. 
Fluid access device 10 can be formed from thermoplas- 
tics (e.g., if the fluid access device is fbrmed as a spike 
or luer connector, for instance), or it can be provided as 
a cannula made from stainless steel (if the cannula is 
sharp) or from a suitable thermoplastic (for instance, if 
the cannula Is blunt). Various rubbers or elastomeric 
materials can be chosen for stoppers 102, 104. The vial 
can be fbrmed from suitable glass or plastics materials 
adaptable to the particular drug held therein. 

It will be appreciated and understood by those 
skilled in tiie art that furtiier and additional forms of the 
Invention may be devised without departing from the 
spirit and scope of the appended claims, the invention 
not being limited to the specific embodiments shown. 

Claims 

1. A connector assembly (10) OKXintable to the neck 
of a vial (1 2). tfie neck provided with a rim (24) at an 
open proximal end of the vial, the rim having a side 
portion (24a) and an underside (24b) facing away 
from tile open proximal end of tiie vial, corrprising: 

a collar (30) mountable to the rim of the vial 
neck (20) between a first position, wherein the 
collar is removably secured to the rim of the vial 
necK and a second position, wherein the collar 
is fixedly secured to tiie rim of the vial neck, 
said collar (30) including a proximal end (32), a 
distal end (34), and a sidewall therebetween, a 



plurality of deflectable latches (36) provided 
adjacent the proximal end of the collar, each of 
said latches including locking means deflecta- 
ble about the side portion of tiie rim for secured 

5 engagement with the underside of the rim 

when the collar is in said second position; 
a protective cap (SO) mountable about tiie side- 
wall portion of ttie collar (30) the protective cap 
having an open proximal end (52), a closed dis- 

10 tal end (54). and a shield wall (56) fbrmed ther- 

ebetween, a ring (61) provided adjacent the 
open proximal end of tiie cap and connected 
thereto by a user-servable connection (66), 
sakJ ring having an annulus section (62) with 

IS an interior surface cooperable with the locking 

means of the latches to secure said collar in 
said second position, the cap (50) having a 
removable position, wherein the collar is in said 
first position and said cap is mountable to tiie 

20 collar such tiiat the annulus section is located 

distalty of said locking means, and an engage- 
ment position, wherein tiie cap (50) is urged in 
a proximal direction such that the Interior sur- 
face of said annulus section (62) is positioned 

25 in cooperating relation witti tiie locking means 

of said latches to secure the collar in saki sec- 
ond position. 

2. The connector assembly of Claim 1, wherein said 
30 protective cap (50) is removable from said engage- 
ment position by releasing the user-severat>le con- 
nection (66) between said ring and said protective 
cap. 

35 3. The connector assembly of Claim 1 , wherein said 
severat)le connection (66) comprises one or more 
frangible sections located between the proximal 
end of said protective cap and sas6 ring. 

40 4. The connector assembly of Claim 1 , wherein said 
user-severable connection (66) comprises a 
threaded connection between the proximal end of 
said protective cap and said ring. 

45 5. The connector assembly of Claim 1. wherein said 
tocking means comprises: 

a locking element (70) located at a proximal 
end (64) of the locking means; and 

so an engagement surface (37) secured in func- 

tional relation with saki locking element and 
cooperable with the interior surface of said 
annulus section (62). 

wherein when said ring Is urged in the 

55 proximal direction, the interior surface of said 

annulus sectton (62) will be thrust into covering 
relation witii the engagement surface to tiws- 
mit an inwardly-directed force to said locking 
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element to retain same in secure relation with 
the underside of said rim. 

6. The connector assembly of Claim 5, wherein the 
interior surface of said annulus section (62) s 
includes a rb element (70) acijacent the proximal 
end (64) of the ring (61). wherein said rib element is 
cooperable with said engagement surface when the 
ring is urged in the proximal direction to prevent 
removal of said ring In a distal cfirection. io 

7. The connector assembly of Claim 6, wherein said 
annulus section (62) is removable from said 
engagement surface in a proximal direction, 
wherein in the absence of said inwardly-directed is 
force upon said locking element, said locking ele- 
ments are deflectat>le about the side portion of the 
rim to remove the collar from the vial. 



said first position and said cap is mountable to 
the collar such that the annulus section (62) Is 
located distally of said locking means, and en 
engagement position, wherein the cap (50) is 
urged in a proximal direction such that the inte- 
rior surface of saki annulus section (62) is posi- 
tioned in cooperating relation with the 
engagement surface of locking means of said 
latches to exert a force onto the locking hooks, 
urging said locking hooks into secured engage- 
ment with the underside of the rim (24b) to 
secure the collar in said second position. 

9. The connector assembly of Claim 8, wherein the 
sidewall of the collar (30) defines a first plane and 
wherein the engagement surface of saM locking 
means defines a second plane not co-planar with 
the first plane of the sidewall. 



8. A connector assembly (10) mountable to the neck 20 
of a vial (1 2). the neck provided with a rim (24) at an 
open proximal end of the vial, the rim having a Me 
portion (24a) and an underside (24b) facing away 
from the open proximal end of the vial, comprising: 

25 

a collar (30) nfK)untable to the rim of the vial 
neck (20) between a first position, wherein the 
collar is removably secured to the rim of the vial 
neck, and a second position, wherein the collar 
is fixedly secured to the rim of the vial neck; 30 
said collar (30) including a proximal end (32). a 
distal end (34). and a skiewall therebetween, a 
plurality of deflectable latches (36) provided 
adjacent the proximal end of the collar, each of 
said latches including locking means conpris- 35 
ing a locking hook deflectable about the skie 
portion of the rim for secured engagement with 
the underside (24b) of the rim when the collar 
(30) is in said second position and an engage- 
ment surface disposed in functional relation 40 
with saki locking hook, wherein a pair of 
opposed engagement surfaces defines a first 
diameter; 

a protective cap (50) mountat^le about the skJe- 
wail portion of the collar (30). the protective cap 45 
having an open proximal end (52). a closed dis- 
tal end (54). and a shield wall (56) forrhed ther- 
ebetween, a ring (61) provkied adjacent tiie 
open proximal end of the cap and connected 
ttiereto by one or more user-severaWe connec- so 
tions (66). sad ring having an annulus section 
(62) defining an interior surtece with a second 
diameter equal to or less tiian the first diameter 
of tiie pair of opposed engagement surfaces, 
said interior surface cooperable with tiie lock- 55 
ing means of tiie latches to secure said collar in 
said second position, tiie cap (50) having a 
removable position, wherein the collar (30) is in 



10. The connector assembly of Claim 9. wherein saki 
deflectable latches are canted from the f rst plane of 
said skiewall. 

11. The connector assembly of Claim 8, wherein saki 
annulus section (62) defines a first diameter and a 
pair of opposed latches define a second diameter, 
wherein the first diameter is equal or less ttian the 
second diameter. 

12. The connector assembly of Gaim 8. wherein the 
intertor surface of said annulus section (62) 
includes a rib element (20) adjacent the proximal 
end (60) of the ring (61), where in sakJ rib element 
is cooperable with said engagement surface when 
the ring (61) is urged in the proximal direction to 
prevent removal of sakJ ring in a distal direction. 

13. The connector assembly of Claim 12, wherein said 
annulus section (62) Is removable from saki 
engagement surface in a proximal direction, 
wherein in the absence of said inwardly-directed 
force upon said engagement surface, saki kxMng 
hooks are d^lectalDle about tiie skle portion of the 
rim to remove the collar from the vial. 

14. The connector assembly of Claim 8. wherein saki 
collar (30) is formed of a thermoplastic material. 

15. The connector assembly of Claim 8. wherein saki 
protective cap (50) is formed of a thernwplastic 
material. 
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